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(54) TONGUE BEND-BREAKING AND REMOVING TOOL, AND TONGUE BEND-BREAKING AND 
REMOVING TOOL USED ALSO AS TQNGUED SPIRAL COIL INSERT INSERTING TOOL 

(57) The present invention provides a tang break-off 
tool which makes it possible to break off the tang after 
inserting the spiral coil insert with the tang into the tap- 
hole of the workrand further, "to easily and with certainty 
remove the broken tang. The tool has a holding section 
i and an operating.section 3, and has a permanent mag- 
net4 provided atthe leading end of the operating section * 
3. 
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Description 
Technical Field 

[0001] The present invention relates to a tang break- 
off tool which permits breaking off a tang after Inserting 
a spiral coil insert with a tang into a taphole of a work, 
and the further removal of the tang as broken off, and a 
tang break-off tool which also serves as an insertion tool 
for the tanged spiral coil insert. . 

Background Art 

[0002] When a weak female screw makes it impossi- 
ble to obtain a high tightening force while directly tapping f5 
into a work comprising a light metal such as aluminum, 
plastics, wood or cast iron, it is the conventional practice 
to use a tanged spiral coil insert for .the purpose of en- 
suring a high reliable screw tightening. Fig. 5 illustrates 
an example of the tanged spiral coil insert. 20 
[0003] As shovvn in Fig. 5, a spiral coil insert with a 
tang 10 is usually manufactured by winding a high 
strength special steel wire having a rhombic cross-sec- 
tion into a spring-shaped cylinder. It is screwed Into a 
taphole 101 formed in a work 100 by means of an inserr 25 
tion tooi, as shown in fig. 6, and fixed therein. Thereafter, 
a bolt 20 or the like is screw-engaged with this spiral coil 
insqrt 10 as a. female screw. By using the spiral coil insert 

10 as described above, it is possible to obtain a high 
screw tightening force, to repeatedly insert the bolt 20, 
and to remove the same. 

[0004] Because the. tanged spiral coil insert 10 is 
. screwed into the taphole 101 by the use of the insertion 
tool as described above, a stopper piece 11. folded in 
the radial direction of the coil, known.as a tang engaged 35 
to the insertion tool is provided at the coil free end as 
shown in fig. 5. After the coil insert 10 is secured in the 
taphole 101 of the work 100, this tang must be removed. 
Forthis purpose,, a notch 12 is formed on the outer side 
surface of the coil at a first coil portion to be connected 40 
to the coil free end on which the tang 11 is formed. 
[0005] From the tanged spiral coil insert 10 as de- 
scribed above, the tang 1 1 is broken off after attachment 
. to the work 1 00, and the broken tang 1 1 must be collect- . 
ed. Particularly when the taphole 101 of the work 100 45 
• takes the form of a blind hole, this operation.ls very dif- 
ficult. If collection of the separated tang 11 fails, the tang 

11 may cause electrical or mechanical failure. It Is there- 
fore necessary to remove the separated tang without 
fail. 50 
[0006] When the taphole 101 of the work 100 is 
formed into a blind hole, It is the present practice to re- 
move the separated tang 11 by, for example, tilting the 
work 100. This practice is not effective however when 
the work is large in size. When the tanged spiral coil 55 
insert 10 is large in size, the separated tang can be re- 
moved by the use of a pincette or the like. However, in 
.the case of a small-diameter tanged spiral coil insert 10. _ 



this practice is sometimes not applicable. There is there- 
fore a demand for a method of certain and easy removal 
of the separated tang. 

[0007] As a result of extensive studies and experi- 
ments carried out to solve the above-mentioned prob- 
lems, the present inventor obtained the following find- 
ings. Even when a tanged spiral coll insert 10 is pre- 
pared through many cold working steps by the use of 
18-8 stainless steel (SUS304) wire usually considered 
to be a non-magnetic material, the prepared tanged spi- 
ral coil insert 10 exhibits properties of magnetic material. 
The inventor found, in view of this fact, the possibility of 
being able to remove a snapped tang by attracting it with 
a magnet. 

[0008] The present invention is based on such novel 
findings obtained by the inventor 
[0009] Accordingly, it is an object of the present inven- 
tion to provide a tang break-off tool which, after a^ach^N 
ing a spiral coil insert with a tang to a taphole of a worl^S^ 
makes It possible to break off the tang, and further, to 
facilitate the easy and certain removal of the broken 
tang. 

[0010] It is. another object of the present invention to 
provide a tang break-off tool serving also as an insertion 
tool for a tanged spiral coil insert, which makes ii possi- 
ble to attach a spiral coil Insert with a tang to a taphole 
of a work, and which, after attaching the tanged spiral 
coil insert to the taphole of the work, makes it possible 
to break off the tang, and further, to facilitate the easy 
and certain removal of the broken tang. 

Disclosure of the Invention 

[0011] The aforementioned objects are achieved by 
the use of the tang break-off tool and the tang break-off 
tool serving also as an insertion tool for the tanged spiral 
coil insert of the invention. In summary, according to th^ ^ 
first present invention there is provided a tang break-^^ 
tool having a holding section, an operating section and. 
a permanent magnet provided on the leading end of the 
operating section. 

[0012] According to an embodiment " of the first 
present invention, the above-mentioried permanent 
magnet is secured in a recess formed on the leading 
end of the operating section. The permanent magnet 
should preferably not project from the Jeading end of the 
operating section. 

[001 3] According to the second invention, there is pro- 
vided a tang break-off tool serving also as an insertion 
too! for a tanged spiral coil insert, comprising a sleeve 
holder having a throughhdle In the axial direction there- 
of, and a mandrel held slidably by said sleeve holder, 
wherein: 

the mandrel has a holding section and an operating 
section; 

a permanent magnet is provided and a tang engag- 
ing section is formed at a leading end of the oper- 
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ating section; and 

the tang engaging section projects outside in the ax- 
ial direction of the mandrel and may engage with 
the tang of the tanged spiral coil insert. 

[0014] ■ According to an embodiment of the second 
present invention, the permanent magnet is secured in 
a recess formed at the leading end of the operating sec- 
tion. 

[001 5] According to another embodiment of the sec- 
ond present invention, preferably, the tang engaging 
section has a slit for engaging with the tang of the tanged 
spiral coil insert, and the depth of the slip does not reach 
the magnet provided in the recess. 

Brief Description of Drawings 

[0016] 

Fig. 1 .Is a perspective view illustrating an embodi- 
ment of the tang break-off tool of the present inven- 
tion; ' 

Fig. 2 is an enlarged sectional view illustrating the 
configuration of the leading end of the tang break- 
off tool of the invention; 

Fig. 3 illustrates the manner of use of the tang 
break-off. tool of the invention; 
Fig. 4 illustrates the manner of use of the tang 
break-off tool of the invention; 
Fig. 5 is a perspective view of a tang spiral coil in- 
sert; 

Fig. 6 illustrates the tanged spiral coil insert being 
attached to a work. 

Fig. 7 is a perspective view illustrating. an emtpodi- 
• ment of the tang break-off tool serving also as an 
insertion tool for a tanged spiral coil insert of the 
present invention; 

Fig. 8 is an enlarged sectional view illustrating the 
configuration of the leading end of the tang break- 
off tool servihg also as an insertion topl for an tan- 
. ged spiral coil' insert of the Invention; 
Fig. 9 is a front view illustrating the configuration of 
the leading end of the tool as viewed from line A-A 
in Fig. 8; 

. Fig. 10 illustrates the manner of attachment of the 
tanged spiral coll insert to the the tang break-off tool 
serving also as an insertion tool for a tanged spiral 
coil insert of the present invention; and 
Fig, 11 illustrates the manner of use of the tang 
break-off tool serving also as an insertion tool for a 
tanged spiral coll insert of the Invention; 

Best Mode for Carrying Out the Invention 

[0017] The tang break-off tool and the tang break-off 
tool sending also as an Insertion tool for the tanged spiral 
coil insert of the present invention will now be described 
in further detail with reference to the drawings. 



Embodiment 1 

[0018] Fig.1 illustrates an embodiment of the tang 
break-off tool of the invention. According to this embod- 
5 iment, the tang break-off tooM has a holding section 2 
and an operating section 3. The holding section 2 has 
a size which permits easy grip by an operator: in this 
embodiment, the, holding section 2 has a diameter (D) 
of 10 mm and a length of 8 cm, but is not limited. The 
10 geometry of the operating section 3, varying with the 
size of the tanged spiral coil insert 10 used, comprises 
a diameter of 4 mm and a length of 3.5 cm in this em- 
bodiment, so that it serves as a tool for a tanged spiral 
coil insert 10 having an inside diameter of 5 mm and a 
15 length of about 1 cm. In this embodiment, the holding 
section 2 and the operating section 3 are prepared as 
one body from a steel material such as S45C, but it may 
be made of any arbitrary material. 
[0019] According to the invention, as shown in Fig. 2, 
a permanent magnet 4 is arranged on- the leading end 
of the operating section 3. In this embodiment, a recess 
5 is formed at the leading end of the operating section 
3, and the permanent nniagnet 4 is secured in the recess 
5 with an adhesive or the like. It is' preferable that the 
permanent magnet 4 does not project from the leading 
end of the operating section 3: in the present embodi- 
ment, it is located at a position about 0.5 mm in depth 
(h2). In this configuration, upon breaking off a tang 11 
with the tool, it is possible to prevent the permanent 
magnet 4 from coming Into contact with the tang 1 1 and 
causing a damage thereto. 

[0020] the strength of the magnet 4 is such that the 
tang snapped off frorri the tanged spiral coil insert 10 
can be attracted. In this embodiment, a magnet having 
a diameter (d1) of 3 mm and a height (hi) of 4 mm and 
having different rhagnet poles on both surfaces as 
shown in Fig. 2 is used, but the geometry of the magnet 
4 is not limited to this. 

[0021] A manner of use of the tool .1 haying the above- 
nrientioned configuration of the Invention will now be de- 
scribed with reference to Fig. 3. 
[0022] As shown in Fig. 3(A), when the tanged spiral 
coil insert 10 is attached to the work 100, the tool 1 of 
the invention is inserted into the tanged spiral coil insert 
10, and brings the leading end of the operating section 
3 into contact with the tang 11 of the tanged spiral coil 
insert 10. Then, the tang 11 is broken off at a notch 12 
(Fig. 5) by hitting the top end of the holding section 2 
with a tool such as a hammer. The tang 11 broken off 
as described above Is illustrated in Fig. 3(B). It Is need- 
less to mention that the tanged spiral coil insert 10 is 
prepared from a material having properties of a magnet- 
ic material as a result of cold working, such as a 18-8 
stainless steel wire, or an arbitrary material believed to 
be magnetic material. 

[0023] After breaking off the tang 11, the snapped 
tang 11 is attracted by the magnet 4 of the operating 
section 3 at the leading end of the tool, as shown in Fig. 
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3(C), by causing the tool 1 to descend. In this state, the 
tang 11 can be taken out as shown In Fig. 4 by pulling 
up the tool 1 . 

Embodiment 2 

[0024] . Fig. 7 illustrates an embodiment of the tang 
break-off tool serving also, as an Insertion tool for a tan- 
ged spiral coil insert of the present invention. 
[0025] According to this embodiment, the tang break- 
off tool serving also as an insertion tool for a tanged spi- 
ral coil insert 30 of the invention has a sleeve holder 31 ' 
having a throughhole 32 in the axial direction thereof, 
and a mandrel 1 A held slidably by the sleeve holder 31 . 
The sleeve holder 31 is not limited to that shown, but 
should have a size suitable for an operator to grip it by 
hand for operation* for example, a diameter of 2.5 cm 
and a length of about 1.3.5 cm. The throughhole 32 of 
the sleeve holder 31 is a stepped hole having a small- 
diameter hole 32A forming an upper portion and a large- 

.diameter hole 32B forming a lower portion. 

[0026]. An opening 33 is formed at the position pf the 

large-diameter hole 32B below the sleeve holder 31 . As 

• described later in detail, when screw-attaching the tan- • 
ged spiral coil insert lOJnto a tap hole 101 of a work 
100, the tanged spiral coil insert lO to be Inserted into 
the tap hole 101 is inserted into the large^diameter hole 
32B, as shown in Fig. 10, via the opening 33. 
[0027] The mandrel 1 A has the same configuration as 
that of the tang break-off tool 1 described in Embodi- 
ment 1 , and has a holding section 2 and an operating 

. section 3. In this embodiment, the holding section 2 has 
a larger diameter than the operating section 3. The hold- 
ing section 2 of the mandrel 1A slidably engages with 
the small-diameter hole 32A of the sleeve holder 31 . 

. [0028] The mandrel 1 A can be designed into any ar- 
bitrary size and shape. In this embodiment, the holding 
section 2 has a diameter (D) of 10 mm, and a length of 
13 cm. The size of the operating section 3, variable with 
the side of the tanged spiral coil insert 10 used, being a 
tool for a tanged spiral coil insert 10 having an inside 
diameter of 10 mrn and a length of about 2 cm in this 
embodirinent, comprises a diameter (D) of 8 mm and a 
length of 4 cm. In this embodiment, the mandrel 1A is 
prepared integrally from a steel such as, for example, 
S45C, but may be made of any other material. 
[0029] According to this embodiment, as is well un- 
derstood with reference to Figs. 8 and 9, a permanent 
magnet 4 is provided at the leading end of the operating 
section 3 as described above as to Embodiment 1 , and 
furthermore; a tang engaging section 6 is formed at the 
leading end of the section 3, which projects from the per- 
manent magnet 4 outside in the axial direction of the 
mandrel lA and may engage with-the tang 11 of the tan- 
ged spiral coil insert 10. ' 

[0030] In this embodiment, as shown in Fig. 8, a re- 
cess 5 having a circular cross-rsection is formed with a 
diameter d1 and a depth h (= h1 + h2 + h3) at the leading 



end of the mandrel "lA, and the permanent magnet 4 is 
secured to the leading end of the operating section 3. i. 
e., at the portion having a depth hi, for example, with 

. an adhesive. 

5 [0031] The tang engaging section 6 is formed by pro- 
jecting outside further iri the axial direction of the man- 
drel 1 Afrom the recess position of the operating section 
to which the permanent magnet is secured. In this em- 
bodiment, the tang engaging section 6 is provided by 

10 forming a slit 7 having a depth h3 and a width w from 
the leading end of the recess 5. The tang engaging sec- 
tion 6 in this embodiment is integrally formed at the lead- 
ing end of the operating secfion 3. It is also possible to ■ 
prepare a tang engaging section 6 as a separate mem- 

15 ber as required, and attach it to the leading end of the 
operating section. 

[0032] As described above, the slit 7 should prefera- 
bly have a depth h3 which does not reach the friaQh^^ 
4 arranged In the recess 5. In this embodiment, the sWcii/ 

20 7 has a depth h3 of 3.5 mm and a width w of 3 mm, and 
the permanent magnet 4 Is an-anged further inside the 
slit 7 by a depth h2 of 0.5 mm. By using this configura- 
,tion, as described later in detail,- when Inserting the tan- 
ged spiral coil insert 1 0 by means of the tool, or further, 

25 when breaking off the tang 11 thereafter, the permanent 
magnet can be prevented from being damaged in con- 
tact with the tang 11 : 

[0033] The strength of the magnet suipRces to be to an 
extent permitting attraction of the broken-off tang of the 
30 tanged spiral coil insert 10. In this embodiment, as, in , 
Embodiment 1 . the magnet has a dianfreter (d1) of 3 mm 
arid a height (hi) of 4 mm, and different magnetic poles 
are formed on the different sides, but the magnet is not 
limited to this. 

35 [0034] According to this embodiment, a handle 40 for 
rotating the mandrel 1 A is provided at the top of the hold- 
ing section 2 of the mandrel 1A. The handle 40 hasj^x 
handle shaft 41 having a straight portion 41 A freely il|S/. 
sertable into a hole 8 pierced through the upper end of 

40 the holding section 2 of the mandrel 1 A in the radial di- 
rection, and a perpendicular portion 41 B bent by 90° rel- 
ative to the straight portion 41 A. A knob 42 is rotatably 
attached to the perpelndicular portion 41 B of the handle 
shaft 41. 

45 [0035] An embodiment of application of the tool 30 
having the configuration described above of the inven- 
tion will now be described with reference to Figs. 1 0 and 
11. 

[0036] As. shown in Fig. 10. the mandrel 1A is lifted 
50 up, and the tanged spiral coil ins(3rt 10 is inserted into a 
space formed by the large-diameter hole 32B at the po- 
sition of the opening 33 of the sleeve holder 31. In this 
embodiment, a spiral groove 34 is formed in the lower 
leading end of the sleeve holder 31. By adopting this 
55 configuration, It Is suitably possible to prevent the tan- 
ged spiral coil insert 10 inserted into the large-diameter 
hole 32B via the opening 33 from dropping from the 
leading end of the sleeve holder 31 . 
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[0037] Then, the mandrel 1A is moved down, and the 
slit 7 of the stopper section 6 at the leading end thereof 
is engaged with the tang of the tanged spiral coil insert 
10. In this state, by causing the mandrel lA to rotate in 
a prescribed direction by operating the handle 40, the 
tanged spiral coil insert 10 is screwed into the spiral 
groove 34 at the lower leading end of the sleeve holder 
31 . Furthermore, by further rotating the mandrel 1 A, the 
tanged spiral coil insert 10 is screwed into the tap hole 
101 of the work 100, as shown .in Fig. 11(A). 
[0038] When the tanged spiral coil insert 10 is 
screwed into the tap hole 101 of the work 100, as shown 
in Fig. 11(B), and fixed at a prescribed position, the tang 
11 is broken off at a notched portion 12 (Fig. 5) by tap- 
ping the.upper end of the holding section 2 of the man- 
drel 1A with a tool such as a hammer. The state of* the 
tang ^roken off as described above is shown in Fig. 11 
(C). It is needless to mention that the tanged spiral coil 
insert 10 is made of a material having properties as a 
magnetic material through a cold working, such as 18-8 
stainless steel wire, or of any material t)elieved to be a 
magnetic material. 

[0039] By bringing down the mandrel 1A after break- 
ing off the tang 11, the tang 11 broken off is attracted, by 
the magnet 4 of the operating section 3 at the leading 
end of the tool, as shown in Fig. 11(D). By lifting up the 
mandrel in this state, the tang 11 can be taken out to the 
outside. 

Industrial Applicability 

[0040] As described above, the tang break-off too! of 
the present invention has a holding section and an op- 
erating section, and a permanent magnet is provided at 
the leading erid of the operating section. The tang break- 
off tool serving also as an insertion tool for a tanged spi- 
ral coil insert has a sleeve holder having a throughhole 
in the axial direction thereof, and a mandrel held slidably 
by the sleeve holder. The mandrel has a holding section 
and an operating section, and a permanent magnet is 
provided at the leading end of the operating section. 
There is formed a tang engaging section which projects 
outside in the axial direction of the mandrel and may en- 
gage with the tang of the tanged spiral coil insert. It is 
therefore possible to break off the tang after attaching 
the tanged spiral coil insert into a tap hole of a work, and 
to remove the tang thus broken off very easily without 
fall. 



said perrhanent magnet is secured in a recess 
formed at the leading end of said operating section. 

3. A tang break-off tool according to claim 1 or 2, 
5 wherein said permanent magnet does not project 

" from the leading end of said operating section. 

4. A tang break-off tool serving also as an Insertion 
tool for a tanged spiral coil insert, comprising a 

10 isleeve holder having a throughhole in the axial di- 
rection thereof, and a mandrel held slidably by said 
sleeve holder, wherein: 

said mandrel has a holding section and an op- 
15 erating section; 

a permanent magnet is provided and a tang en- 
gaging section is formed at a leading end- of 
said operating section; and 
said tang engaging section projects outside in 
the axial direction of the mandrel and may en- 
gage with the tang of the tanged spiral coil in- 
sert. 

A tang breakroff tool serving also as an insertion 
tool for a tanged spiral coil Insert, according to claim 

4, wherein. said permanent magnet is secured in a 
recess formed at the leading end of said operating 
section. 

A tang break-off topi serving also as an insertipn 
tool for a tanged spiral coil insert, according to claim 

5, wherein said tang engaging section has a slit for 
engaging with the tang of the tanged spiral coil in- 
sert, and the depth of the slip does not reach the 
magnet provided in said recess. 
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Claims 

1. A tang break-off tool having a holding section and 
an operating section, wherein a permanent magnet 
is provided at a leading end of said operating sec- 
tion. 

2. A tang break-off tool according to claim 1 , wherein 
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